. The 2F o -F c electron density map of the distal pocket in Chain A in DHPCO-1 (PDB 4GZG) is shown for a cutoff of 0.5 σ. This cutoff is used to show that the electron density more closely resembles an internal conformation of the distal histidine than a H 2 O molecule.
Molecular Dynamics Simulations
The distance from the two nitrogen atoms of H55 (N δ and N ε ) to the Fe atom is given in the text. The torsional angles defined by C α -C β -C γ -N δ are shown in panels A and C of Figure S3 for the ε-and δ-tautomers, respectively. These torsional angles were extracted from the first 32 ns of the MD simulation using CARMA. The torsional angles in A for the mainly have one population with an average value of ~10 o for the ε-tautomer. The d-tautomer appears to visit two conformations with torsion angles of ~ -100 o and ~170 o as shown in Figure S3C . The behavior of these torsional angles is analogous to the distances shown in panels B and D. The -100 o angle in Figure S3C correlates with a Fe... N ε distance of ~5 Հ. The angle of 170 o angle in Figure S3C correlates with a Fe... N ε distance of ~5 Հ. Figure S4 . Results of MD simulations of DHPCO for two tautomeric forms of the distal histidine, H55. A.) The torsional angles for the H55 rotation above the C β -C γ bond for the ε-tautomer of H55. B.) The Fe-N δ and Fe-N ε distances are given for the ε-tautomer C.) The torsional angles for the δ-tautomer of H55. D.) The distances are given for the δ-tautomer of H55.
Density Functional Theory Calculations
The structures used in the DFT calculations are shown in Figure S3 . The coordinates for these four structures are given as PDB files in the following. Since these structures consisting of 208 atoms have been truncated from the X-ray crystal structure coordinates certain of the amino acids are no longer connected to the peptide backbone. For this reason certain atoms are fixed in the geometry optimization. The fixed atoms numbers are 2, 20, 38, 84, 106, 136. 
